After three years of preparation, two superstructures. each made of two superconducting 7-cell weakly coupled subunits, have been installed in the TESLA Test Facility linac (TTF) for the cold-and beam test. The energy stability, the HOMs damping, the frequency and the field adjustment methods were tested. The measured results confirmed expectation on the superstructure performance and proved that alternative layout for the 800 GeV upgrade of the TESLA collider, as it was proposed in TDR [ I ] , is feasible. We report on the test and give here an overview of its results which are commented in more detail elsewhere in these Proceedings.
INTRODUCTION
The supersuuctures (SSTs), chains of superconducting multi-cell cavities (subunits) connected by U2 long tube(s) have been proposed as an alternative layout for the TESLA main accelerator. This concept is discussed in more detail in [2. 31. We re-call here two main advantages of the layout in comparison to the standard one, based on 9-cell cavities. The first economical advantage is that structures made of more cells will reduce the number of the Fundamental Power Couplers (FPC) in the linac. Consequently, the number of all auxiliaries needed to distribute the RF power, like: waveguides, bends, circulators, 3-stub transformers, loads etc., can be reduced too. In addition, the layout reduces the amount of electronics controlling phase and amplitude of cavities in the linac and simplifies the design of cryomodules due to less openings for the FPCs. The second advantage is the increased filling of the linac tunnel with accelerating structures, since the distance between subunits is U2 only.
The space saving can he significant and in the case of here discussed versions of SSTs it amounts to -1.8 km. The first superstructure (SST-I), as it has been proposed in [2] , was meant to be made of four 7-cell cavities. We have built a Cu model of this version and six Nb 7-cell subunits.Meanwhile, . a 2x9-cell version (SST-11) was studied and was found to be more attractive for the TESLA collider. This version keeps the same fill factor of the tunnel as the first one. SST-I1 is shorter and its production, cleaning and handling will be easier. Savings in the investment cost are of the same order for both superstmctures. The RF parameters of both versions are listed in Table I .
PREPARATION OF THE TEST

2x7-cell prototype
We have "split" the 4x7-cell prototype in two 2x7cell
prototypes. The main argument to splilthe prototype of SST-I was similarity in the RF-propelries of the 2x7-cell and the favorable 2x9-cell versions. The computed bunchto-bunch energy variation for all bunches in the TESLA macro-pulse (HOMDYN [4] ) was very similar, t 5105 for 2x9-cell and k 3.105 for 2x7-cell version. The scheme of the Higher Order Modes (HOM) suppression in both versions is very similar also and is based on the HOM couplers of the same type as those used for standard 9-cell l T F cavities. The wnclusion was that the beam test of already existing 7-cells subunits assembled in two 2x7-cell prototypes will tell us more about the favorable SST-I1 SUperStNCture, will benchmark our computation and will give finally twice as much statistics for the measured results. Still, one can apply the perturbation method to balance the mean gradient in-both subunits using the cold tuners instead of a head to perturb the e-m fields. For this, the coldtuner of each subunit was moved by IOOO, 2000 and 5000 steps and for each position the frequency change of the n-0 mode was measured. Then, the final positions of the tuners were chosen to maintain exactly f = 1.3 GHz of the'n-0 mode and simultaneously to ensure that the change of frequency is the same, when the tuners are moved by the same number of steps. The final status of. the prototypes was cross-checked in the following way. We compared, for each cold prototype, the fundamental passband frequencies with the frequencies measured at room temperahue when the bead-pull method showed. the hest achievable field profile. The deviation from an ideal linear shift of frequencies is a very good indicator of any change in the profile. The measured deviation for both prototypes was very small. below 8.10-6and we concludedthat profiles remained unchanged after the final prepamtion and after the cool-down.
Energy gain stability
T h s experiment was the "proof of principle" test. Our main concern was theenergy flow via very weak coupling between subunits. The stability of the energy gain for all hunches in the train means that the cells' stored energy is refilled in time hetween two consecutive bunches. The test was performed in two parts. In the first one, we subjected the prototypes to a slow decay of the stored energy during the acceleration. In the second pan we measured directly bunch-to-hunch energy modulation at the end of the linac. no modulation caused by superstructure prototypes was seen within the accuracy limit in the measurement [5] . This result proves that superstructures fulfill the TDR specification for the energy variation, which must be below 5.104.
HOM damping
Each prototype bad three HOM couplers, which had been attached to the end beam tubes and to the interconnection. The SST-II version will have four cells more and we plan to attach two HOM couplers at the interconnection to compensate for that. We will report on the results we measured for the transversal modes, since these modes are relevant for the quality of the TESLA beam. Three methods were applied to measure frequency and impedance, Z = (R/Q).Qe., of HOMs. At first, we measured the modes' frequency and Qex, with a network analyzer. We measured modes up to 3.2 GHz. The method gives the mode impedance when one assumes that the actual (WQ) is equal to its computed value. The method is limited to well "isolated" modes. The error in frequency measurement increases when Q,,, of a mode gets lower and when neighboring modes overlap.
The second method we applied was the active mode excitation 161. Modes with high impedance were excited via one of the HOM couplers by means of a cw amplifier. for the TESLA collider, up to 2.58 GHz, were damped by a factor 5 to 100 better than the specification (Qext 5 IO'). We have found a few modes only (in 5" passband. 
FINAL REMARKS
The cold-and beam test of both prototypes has confirmed that one can use weakly coupled structures for the acceleration. Neither beam energy modulation, slow gradient decay nor insufficient HOMs damping resulting from the coupling of two subuNE..have been observed. The stability of the bunch-to-bunch energy gain was measured within the limit of the beam diagnostics in the TTF linac. Although, the accuracy of the energy gain measurement has not reached the level of the theoretical estimation, which was one order of magnitude smaller, the experiment showed that the TESLA specification already has been fulfilled. We have demonstrated two methods to balance the gradient in the weakly coupled subunits. The agreement of both methods was good and both confirmed that final chemical cleaning may be performed without additional degradation in the field flatness.
The experiment showed that the electronics for phase and amplitude control, used routinely to operate standard 9cell cavities in the TTF linac, can be applied to operate the superstructures. Furlher improvement of the control system seems to be possible to provide better suppression of the modulations coming from the control systemitself. .....
